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ABSTRACT

Mayar, Khalilullah. M.S.B.C.M., Purdue University, May 2016. Modernizing the Current
Afghan Engineering Education System: Challenges and Opportunities. Major Professor:
Kirk Alter.

Having an effective engineering education system in place can play a crucial role
in the development and reconstruction process of a war-ravaged country, such as
Afghanistan, where tens of billions of dollars of international aid has been spent in the
past 14 years for that process, including higher education. Unfortunately, at this point,
the Afghan engineering education system is not yet financially self-sufficient nor can it
address the education requirements of today’s job market. This thesis aimed to identify
the major challenges still faced by Afghanistan and to provide a comprehensive list of
recommendations and priorities that can make the current Afghan engineering education
system academically competent at the undergraduate level as well as improve its
relevancy to the economic development of Afghanistan.
Keywords: Afghanistan, Engineering Education, Engineering Education Development
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CHAPTER 1. INTRODUCTION

This chapter presents the problem statement, research questions, scope of work,
thesis significance, and relevant definitions for this thesis, as well as its assumptions,
limitations, and delimitations.

1.1

Statement of Problem

Almost four decades of war and insurgency in Afghanistan have had a similar
devastating impact on its higher education sector as it has had on the other sectors of
Afghan life. However, since the establishment of a new interim administration in 2001
and the 14-year inflow of tens of billions of dollars of international aid for reconstruction
and development, some improvements are perceivable in the higher education sector,
mostly in terms of quantity rather than quality (Tarnoff & Lawson, 2009). The new
Afghan National Unity Government, with the cooperation and assistance of the
international community, recently renewed its commitment to further reconstruct and
develop the country’s infrastructure and its central governing institutions. This
commitment includes the implementation of basic reform programs, and engineering
education has an important role to play in this regard. Unfortunately, the current Afghan
engineering education system faces several challenges and is unable to address not only
the needs of the international job market but its own job market needs as well. Outdated
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curricula, limited facilities for performing practical and laboratory work inside
universities, insufficient funds, and the lack of internships and engagement opportunities
for students and professors are some of the potential problems that contributed to the
existing unsatisfactory situation of engineering education in Afghanistan. The overall
goal of this thesis is to identify the major challenges for developing an engineering
education system and to provide a comprehensive list of recommendations and priorities
that can make the current Afghan engineering education system academically competent
at the undergraduate level as well as to improve its relevance to the economic
development of Afghanistan.

1.2

Research Questions

The following research questions were addressed:
What are the current main challenges for engineering education development in
Afghanistan?
What are the specific recommendations and priorities that can make the current
Afghan engineering education system academically competent at the
undergraduate level as well as improve its relevancy to the economic
development of Afghanistan?

1.3

Scope

As previously mentioned, the current Afghan engineering education system is not
academically competent nor can it address the current job market and industry needs
locally and internationally. This thesis focused on identifying and prioritizing the overall
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challenges that the Afghan engineering education system is facing today in terms of
outdated curricula, insufficient funds, inability to meet job market competencies, lack of
industry connections and cooperative education, etc. Additionally, the scope of this thesis
closely assessed the situation by taking advantage of the opinions of relevant experts and
utilizing similar experiences and case studies from past projects implemented in
Afghanistan in order to establish a comprehensive list of priorities and recommendations
in order to make the current Afghan engineering education system academically
competent and to increase its relevancy to the country’s economic development.

1.4

Significance

The new Afghan National Unity Government, with assistance from the
international community, is committed to implementing basic reform programs in the
country's governing institutions. The higher education sector in general and the
engineering education system in particular are among the Afghan institutions that
urgently require immediate attention because they are considered vital for the country's
economic development and financial self-sufficiency in the long run. Resolving the
current deficiencies in the Afghan engineering education system will help the Afghan
government nurture a qualified workforce for the country infrastructure and development
projects. Additionally, it will not only enable the Afghan engineering colleges and
universities to make connections with industry but to work as well on R&D projects with
the goal of becoming financially self-sufficient institutions. It is hoped that the priorities
and recommendations of this thesis will be helpful in the coordination of the efforts of the
Afghan Ministry of Higher Education, donor agencies, university management and
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faculty members, and any other parties involved in the process of making the Afghan
engineering education system academically well qualified locally and internationally as
well as increase its relevance to Afghanistan’s economic development.

1.5

Assumptions

The following assumptions were made for conducting the research of this thesis:
Engineering education is part of the Afghan higher education sector, which
functions under the umbrella of the Afghanistan Ministry of Higher Education.
Adequate literature on the subject of engineering education in is not available in
Afghanistan.
In the past 14 years, a considerable amount of financial support for the
development of the Afghan higher education sector was provided by the
international community and donors.
The participants of the questionnaire of this thesis answered all the questions
honestly and to the best of their knowledge.
This thesis addresses the engineering education in both public and private higher
education institutions of Afghanistan.

1.6

Limitations

The following limitations arose during the conduct of the research of this thesis:
The scope was mainly limited to the identification and prioritization of those
issues affecting the Afghan engineering education system development in terms
of the academic quality and its relevancy to the country economic development.
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Due to the limited amount of literature on the subject topic, the thesis mainly
relied on the opinions and inputs of experts in the field
Due to time limitations, the number of Delphi rounds were kept to the
recommended minimum of two.

1.7

Delimitations

The following delimitations were necessary in this thesis:
The researcher was not able to go to Afghanistan to collect data from the relevant
institutions due to specific reasons and restrictions and therefore conducted the
research by sending questionnaires electronically to the intended participants.
The focus of this thesis was engineering education in Afghanistan. However, it
could be applicable to other developing countries with similar situations.

1.8

Definitions

Cooperative Education - "is a form of experiential education that allows students to gain
experience in their profession” (Yin, 2010, p. 1)
Engineering Education - "the purpose of engineering education is to provide the learning
required by students to become successful engineers—technical expertise, social
awareness, and a bias toward innovation" (Crawley, Malmqvist, Östlund, Brodeur,
& Edstrom, 2014, p. 2).
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1.9

Chapter Summary

This chapter discussed the main motivation of this thesis, the problem it addressed,
its scope and significance, as well as relevant research questions, assumptions, limitations,
delimitations and pertinent definitions.
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CHAPTER 2. LITRATURE REVIEW

This chapter describes some of the relevant literature conducted on the topic of
this thesis.
2.1

Afghanistan Higher Education System

Education is considered one of the most important factors that can play a crucial
role in a country security's and development process. A practical higher education system,
particularly having an efficient engineering system, can help the Government of Islamic
Republic of Afghanistan (GoIRA) in engendering qualified technical capability that can
be utilized later on for the country’s infrastructure development as well as for increasing
its international involvement (Keshawarz, Alnajjar, & Azimi, 2012).
The foundations for the current Afghan higher education system were laid with
the establishment of a Faculty of Medicine in Kabul in 1932 that was soon
followed by a Faculty of Law (1936), a Faculty of Science (1942), and a Faculty
of Letters (1946), all of which were brought together in 1946 to form Kabul
University. A second university, Nangarhar University, was opened in 1963. In
1990 there were 14,600 students in the system, including approximately 10,000 at
Kabul University. By 2013 the system had grown to 31 public institutions with
over 130,000 students and more than 70 private institutions with over 70,000
students (Babury & Hayward, 2014, p. 2a)
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According to the Afghanistan Central Statistics Organization (2014), the total
number of universities and higher education institutions around the country reached 110
in 2014, comprising 79 private and 31 public universities with a total student enrollment
of 206,999.
The Constitution of the Islamic Republic of Afghanistan (2004) states that
"Education is the right of all citizens of Afghanistan, which shall be offered up to the
B.A./B.S. level (undergraduate level) in the state educational institutes free of charge by
the state" (Article. 43). The higher education system is regulated and supervised by a
central governmental body, the Afghanistan Ministry of Higher Education (MoHE).
Education is described as one of the eight forming components of the Afghanistan
National Development Strategy (ANDS): 2008 -2013. The specific strategy for higher
education is described as follows (Babury & Hayward, 2014):
Improving the quantity and quality aspects to satisfy the demand for the market
based economy with skilled professionals. This will involve increasing the
capacity to accommodate more qualified students, together with an improvement
in the quality of higher education by improving the number and quality of
lecturers and offering a greater variety of courses. There are plans to provide
universities with greater autonomy (p. 5).
In Afghanistan the way people can receive higher education falls into one of the
following three categories. First, those who fulfill the requirements and pass the national
university entrance examination (Kankor) attend public universities and receive free of
cost higher education in their relevant fields of study. Second, those who have the
financial ability to pay their tuition, attend private universities and pursue their intended
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field of study. The admission requirements of the private universities include passing the
entrance test and submitting the necessary documents as well, although some of them
also conduct interviews with their intended student candidates. Third, some other
students receive higher education abroad through scholarships sponsored by
state/international donors or by self-financing. Afghan higher education institutions
mainly offer undergraduate level programs, short-term language training, as well as
diploma courses. There are some specific institutions that also offer masters programs
(Baharustani, 2012).
The Afghan higher education system was one of the best in the region before the
Russian invasion of the country. In addition to the Afghan academicians, there were
approximately 100 foreign academics involved in the teaching process. At the same time,
students from other Asian countries and the Middle East were studying in Kabul
University, Kabul Polytechnic University, and Nangarhar University that were
recognized for their excellence in teaching as well as their research. Particularly,
Afghanistan was best known for its creative engineering research at the Faculty of
Engineering of Kabul University where they were designing major irrigation and
hydropower dam projects in the country. The 1978 coup, which paved the way for a
communist regime to come into power and led to the Soviet invasion in 1979, resulted in
politicizing the higher education system, which resulted in a drastic decline in the system.
More than 50% of the academicians left the country to avoid trial, custody, and violence
from the ruling party. The rest of the faculty were in a state of isolation with less access
to resources and suffered the difficult conditions of war and political interference. This
unpleasant situation worsened during the 1992 -2001internal conflicts and Taliban regime,
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where only 5% of the academic staff had PhDs, 26 percent masters, and the rest bachelor
degrees. Most of the physical infrastructure was damaged, teaching materials were
entirely outdated and based on the ideological considerations, and research was
nonexistent (Babury & Hayward, 2014).
When the new Afghan Interim Administration was established in 2001, the
challenges that faced the MoHE were countless. The first attempt by the MoHE to retake
control of the higher education institutions was conducting elections for the selection of
chancellors in many of the universities in 2002. This step was intended to install legal
leadership in the universities that was open to positive change. Additionally, the political
changes paved the way for restoring cooperation between higher education institutions
nationally and internationally, including institutions in Germany, France, and the United
States. The following new partners also emerged who vowed to support the Afghanistan
higher education system: Japanese and South Korean institutions, the United States
Agency for International Development (USAID), the German Academic Exchange
Service (DAAD), the Japanese International Cooperation Agency (JICA) as well as
various international organizations such as the World Bank, which supported major
projects in the Afghanistan higher education sector. "The success of these initial efforts
was mixed, but progress was made"(Babury & Hayward, 2014, p. 4). However, decentralization of the higher education system was hindered due to the Afghan parliament's
failure to enact the new Afghanistan higher education law. During the first few years, the
MoHE mainly concentrated on reconstructing the damaged infrastructure, upgrading the
most essential laboratories, enhancing its administration, and sending a large number of
academic staff to obtain graduate degrees overseas. In early 2009, a steering committee
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was formed within the MoHE to work on preparing a strategic plan with the main
objective of increasing access to the higher education, "quality improvement to meet
employer and developmental needs, equity of access regardless of gender, and support for
the private provision of higher education" (Babury & Hayward, 2014, p. 6). Finally, on
December 3, 2009, after a few drafts of the strategic plan by the steering committee in
coordination with the donor agencies and NGOs, the National Strategic Plan: 2010-2014
was officially launched with quality improvement and increased access as its two main
objectives of (Babury & Hayward, 2014).
The National Strategic Plan mainly focused on 10 key areas: "quality assurance
and accreditation, increased access, faculty recruitment and higher education promotions,
faculty and staff development, curriculum development and upgrading, faculty research,
gender equity, institutional autonomy, infrastructure improvement, and information
systems" (Babury & Hayward, 2014, p. 7). The plan was only partially implemented
because all of the estimated $564 million required for its full implementation had not yet
been received from the donor agencies (Babury & Hayward, 2014). The challenges and
progress made on some of the specific parts of the National Strategic Plan are discussed
in the following subsections.

2.1.1

Quality Assurance and Accreditation

Babury, Deputy Minister of Academic Affairs in the Afghan MoHE, and
Hayward (2014) indicated that according to the World Bank, recent research that outlined
the significance of quality university education together with the need for soft skills for
the national development recommended the following:
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University graduates need to emerge from the university system with the
academic knowledge, technical competence and soft skills that make them
employable in both private and public sector institutions. Hence, it is important
that these graduates have soft skills, such as the good traits of being productive
and self-disciplined, the ability to cooperate in teams, and the aptitude to work
punctually and to meet deadlines, which are useful in general administrative and
managerial occupations. Fluency in modern international languages such as
English, and the use of modern technology such as IT, is also essential for these
graduates (p. 8).
While the MoHE was under great pressure from government officials,
parliamentarians, and the public to increase access to higher education, improving the
quality and even maintaining the existing quality remained a major challenge for the
MoHE. University graduates were unable to meet the requirements of industry,
government, and private employers. In the specific case of engineering education, despite
considerable investments from the donor agencies, a regular graduate was not able to
meet the standard requirements, which was partly attributed to a shortage of modern
laboratories. In 2009, the MoHE established a quality assurance body in its framework
called the National Commission on Quality Assurance and Accreditation. By the end of
2013, 50 peer reviewers were trained, 12 public universities had conducted selfassessments of their institutions, and six institutions formally qualified for accreditation.
Additionally, 11 private universities started working on their self-assessment process. All
of these outcomes were described as a good step toward quality improvement by the
MoHE (Babury & Hayward, 2014).
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Aturupane and Sofizada (2013) stated that "developing a good quality university
system is a key challenge facing Afghanistan" (p. 3) and further considered it one of the
main priorities for the development of higher education in Afghanistan. Their report also
concluded that, based on international experience, providing a good learning atmosphere
requires appropriate action at three levels: 1) state organizations responsible for quality
assurance and assigning resources; 2) faculty members responsible for curriculum,
teaching, and research; and 3) university management responsible for recruitment and
facilities.

2.1.2

Increased Access

According to Babury and Hayward (2014) one of the key objectives of the
Afghan strategic plan was to "double enrollment from 54,683 students in 2008 to 115,000
in 2014," which the MoHE had already surpassed by 2013 (p. 9). Unfortunately, this
increase had a negative impact on the quality of higher education due to the lack of
proportional growth in other important parts of the system that did not receive the
required attention and funding from the donor agencies (i.e., sufficient infrastructure and
facilities to accommodate more students and training and development of new faculty
members to relieve existing faculty members of the extra burden of teaching two or three
shifts daily (Babury & Hayward, 2014)).

2.1.3

Faculty Recruitment and Promotions

The National Commission for Publication and Research was established within
the framework of the MoHE in 2009 to oversee the recruitment and promotions process
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in accordance with the merit principle of the Afghan Civil Services regulations, which
was implemented widely. At the same time, a substantial number of faculty members also
were sent abroad to earn their Masters and PhD degrees. In the midst of this success, the
equally critical challenge of funding and scholarship shortages remained. Two of the
major barriers that were preventing faculty members from being competitive for
scholarships were their lack of English proficiency as well as their weakness in the
required training and skills to compete with other students in international universities
while completing their degrees (Babury & Hayward, 2014).

2.1.4

Curriculum Development and Faculty Research

According to Babury and Hayward (2014) a National Commission on Curriculum
was established in the framework of the MoHE in August 2008 with the mission of
improving the quality of higher education. The commission prepared a document
containing guidelines for reviewing and upgrading the higher education curriculum,
which was disseminated to the public universities to guide them in their own curriculum
reviews. The MoHE assessed the impact of this process as positive and contributed to
quality improvement in higher education.
Faculty research, particularly in the field of engineering and agriculture, was
considered one of the major components of the Afghan higher education sector before the
civil war and destruction in the country. However, currently the funding sources for
conducting research are very limited, and the faculty conducting research for their own
promotion purposes are not meeting the country development needs (Babury & Hayward,
2014).

15
2.1.5

Institutional Autonomy

One of the main goals of the National Strategic Plan was to give more autonomy
to the public higher education institutions where previously all of their financial affairs
were carried out through the MoHE. Meanwhile, the MoHE had less control over its own
budget and sometimes needed the approval of the Ministry of Finance approval regarding
budgetary issues. Public universities had no control over their own budget and any
revenue received by the universities (i.e., the tuition and fees for nightshift-offered
courses, sales revenue from the products of the educational farms products, etc. were
returned to the Ministry of Finance). In 2013, the MoHE obtained approval of a new
regulation that gives public universities a substantial amount of autonomy in their budget
and financial issues. Lack of that autonomy was one of the main challenges for the
development of a viable higher education system because the universities were not
allowed to receive funding from the industry sector for conducting research, participating
in entrepreneurial activities, and offering professional services in their relevant fields.
The World Bank indicated that Pakistani universities, which were experiencing a similar
problem in the past, were now able to contribute 49 percent of their budget from income
generated within their universities (Babury & Hayward, 2014).

2.1.6

Private Higher Education

According to the National Strategic Plan, “the access needs of Afghanistan cannot
be met solely by public tertiary institutions alone” and that “the MoHE will encourage the
development of quality private education, especially non-profit institutions” (Babury &
Hayward, 2014, p. 20).
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The Afghan demand for higher education was far more than the supply, though
and the public higher education institutions were unable to admit all the students
that applied. This problem was solved to some extent by the establishment of
private higher institutions. After the year 1385 (2006-07) the first two higher
education institutes established in Afghanistan were the Kardan Institute of
Higher Education and the American University of Afghanistan in 2006
(Baharustani, 2012, p. 6).
Although a total of 71 private higher education institutions were permitted by the
MoHE by 2013, only two of them, the American University of Afghanistan and the
Cheragh Medical School and Hospital are non-profit, and none of the 71 offer
engineering programs. Most of the students enrolled in the private universities are those
who cannot meet the admission requirements of public universities. However, although
the private higher education institutions are helping widen the access to higher education,
the overall quality of a majority of them at this point in time is considered low
(Baharustani, 2012).

2.1.7

Key Challenges and Opportunities

Babury and Hayward (2014) indicated the following overall current major
challenges that face Afghanistan higher education: corruption and political interference,
loss of public trust in the system because of that corruption and interference, and the lack
of funding. Furthermore, the MoHE was able to procure only 20% of the budget required
for the successful implementation of the National Strategic Plan of Higher Education.
Esmaeily, Pahwa, Thompson, and Watts (2010) added the lack of research and laboratory
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work as one of the major challenges as well. Despite the challenges, there are
opportunities, if used properly, can be helpful in overcoming the above problems at least
in the long run as well as raise the quality of higher education to an internationallyaccepted level. The existing high demand for higher education and the limited capacity
for the enrollment of these students offers the opportunity to engage the students most
qualified to help improve the quality of higher education in Afghanistan. Moreover,
creating educational partnerships between international universities and the Afghanistan
higher education institutions could accelerate the quality improvement in the higher
education of Afghanistan.
According to Aturupane and Sofizada (2013) the needs of the Afghan higher
education system are broad and deep and require sustained and long-term investment for
development. “However, Afghanistan faces several urgent competing needs for the scarce
resources available. Meeting the investment requirements for higher education in
Afghanistan requires a combination of efficient public investment and private sector
participation” (p. 58). The authors indicate that the government of Afghanistan is
committed to promoting private sector investment and working toward establishing
private-public partnerships in the higher education sector of the country.

2.2

Engineering Education in Afghanistan

Engineering education, as a major part of the Afghanistan higher education sector,
shares most of the above stated challenges. Before the damaging conflicts in Afghanistan,
engineering education was offered through two different centers, the Faculty of
Engineering in Kabul University and also the Kabul Polytechnic Institute (Keshawarz,
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Andar, & Beebe, 2007). The designation of engineering education as a distinct field of
study in the higher education sector of Afghanistan is turning back to the establishment of
engineering faculty as a division of the Faculty of Science in Kabul University in 1956.
The newly-established faculty members were supported in terms of the academic staff
and educational facilities by Wyoming University in the United States through a joint
contract between the United States Agency for International Development and the Royal
Government of Afghanistan. Later on, a combined faculty comprised of engineering and
agriculture came into existence, which did not have its own physical facilities and
buildings. Finally, in 1963 the engineering faculty started functioning as an independent
faculty group in the framework of Kabul University. At that point in time, the task of
supporting the faculty of engineering was handed over to the United States Engineering
Team (USET) from Wyoming University. Currently, the Faculty of Engineering in Kabul
University offers undergraduate degrees in Civil Engineering, Electrical Engineering,
Mechanical Engineering, and Architecture (Keshawarz et al., 2012, 2007; Keshawarz &
Khpolwak, 2002).
The Kabul Polytechnic Institute, currently named the Kabul Polytechnic
University (KPU), was established in cooperation with the former USSR in 1967 and
graduated its first class of students in 1972 (Keshawarz et al., 2007). KPU currently
offers 23 degree programs at the undergraduate level in the fields of construction and
civil engineering, architecture and urban planning engineering, hydraulics and water
resources engineering, transportation engineering, geology and mining engineering,
chemical engineering, computer engineering and informatics, and electro mechanics.
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KPU offered graduate degrees before the civil war in Afghanistan and resumed offering
Master’s degrees in three different disciplines recently (KPU, 2014).
There are two models of engineering education in Afghanistan: the Kabul
University model which follows the American system of engineering education and the
Kabul Polytechnic University model which follows the Russian system of engineering
education. The rest of the public engineering colleges recently established follow either
of these two models in their programs. The Faculty of Engineering at Kabul University,
Herat University, and Kandahar University follow the American model, while the Faculty
of Engineering at Kabul Polytechnic University, Balkh University, and Nangarhar
University follow the Russian model (Keshawarz et al., 2007).
The American model is more generalized because most of the civil engineering
subfields and the language of instruction in the past were English. Currently, most of the
learning materials are still in English while the lectures are offered mainly in the Afghan
languages Pashto and Dari. Students following the American model have one semester of
practical work during their undergraduate studies. In the Russian model, on the other
hand, the curriculum of civil engineering and other fields of engineering are more
specialized at the undergraduate level than the typical American model and the language
of instruction in the past was primarily Russian. Currently, both the learning materials
and instruction are in the Afghan languages Pashto and Dari. In the last semester,
undergraduate students design a project called the diploma defense project (Z. Baha &
Baha, 2008; Keshawarz et al., 2007).
For the time being, among the 110 Afghan universities and higher education
institutions, 29 private and 12 public universities and higher education institutions offer
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undergraduate engineering degree programs and only one university, Kabul Polytechnic
University, offers a master's program in three different disciplines of engineering (Civil
Engineering, Hydraulics Engineering, and Mining Engineering) (MoHE, 2014; KPU,
2014).

2.2.1

Current Challenges and Opportunities

As a faculty member in one of the public engineering universities in Afghanistan,
the author of this thesis believes that the aforementioned challenges and opportunities are
shared by the engineering education system within the Afghanistan higher education
sector as well. Baha and Ahmadi (2011) described some of the major problems in science
and engineering education in Afghanistan as follows: old teaching methods with less
problem-solving practice, opposition from senior faculty members in updating their
academic practices, lack of accreditation and quality assurance bodies, the lack of
practical and laboratory activities to train students in the appropriate skills that are
required in engineering practice.
Almhaidib (2013) stated that, in today's globally competitive world, the
contribution of engineering colleges in the technical development of each country is
considered significant. This development takes place through involvement in a wide
range of economic development projects by utilizing intellectual property development
and creating partnerships with industry, which also creates opportunities for research and
students training. The author further adds:
The general philosophy of engineering education is to produce graduates with
high academic standing and of immediate value to the industry. Engineering
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education is the process of training engineers for the purposes of initiating,
facilitating, and implementing technological development in society. Preparing
students who are very knowledgeable of the technical fundamentals as well as the
professional skills of engineering is considered the main objective of engineering
education (p. 2).

2.3

Other Post-Conflict and Developing Countries Experience

UNESCO (1998) describes that without a sufficient number of higher education
and research institutions that can provide “a critical mass of skilled and educated people,
no country can ensure genuine endogenous and sustainable development and, in
particular, developing countries and the least developed countries cannot reduce the gap
separating them from industrially-developed ones” (p.70). Some of the major challenges
that face higher education in developing countries include the lack of technology
application in teaching, management, and accountability and the lack of access thereto,
lower quality of education, and the lack of proper policies for regulating private
education institutions (Kremer, Brannen, & Glennerster, 2013). A definition for the
controversial term “quality” accepted by many policymakers in higher education is
“fitness to the purpose” (Mazumder, Karim, & Bhuiyan, 2012, p. 3). Alani and Ilusanya
(2008) state that the establishment of quality assurance mechanisms and proper
monitoring and accreditation of academic programs resulted in the improvement of
higher education in Nigeria. Additionally the research study conducted by Kaghed and
Dezaye (2009) indicated that adoption of the international models of higher education
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quality assurance mechanisms proved extremely useful in the development of quality
assurance in both Iraq and Kurdistan universities.
According to the report, “Improving the Quality of Engineering Education and
Training in Africa” of the World Bank (2014), the Sub-Saharan African countries
including Ghana, Kenya, Nigeria, Tanzania, Uganda, and Zimbabwe, which are in urgent
needs of development, drastically lack technical and engineering capacity and therefore
heavily rely on foreign expertise. Some of the major challenges facing engineering
education in Africa include the following: the low number of engineering graduates with
limited practical experience; the lack of funds for laboratory equipment and educational
infrastructure; outdated curriculum and pedagogy; the lack of academic staff with the
required professional experience; weak academic ties with industry; as well as poor
management, communication, and analytical skills among students; lower representation
of women; lack of the relevant development statistics and indicators nationally; and
limited public awareness. The report further stated that, based on various studies
conducted on this topic, including the “African Union’s Plan of Action for the Second
Decade of Education for Africa,” Technical and Vocational Education Training (TVET)
is considered a driving force in changing the status quo. Additionally, in order to
improve the quality and relevance of engineering education, the government needs to
enable industrial policies, pursue university-industry collaborations, as well as encourage
regional accreditation and training initiatives. In order to achieve some tangible
outcomes, proper assessment and planning is needed. Rwanda, Mozambique, and
Ethiopia are among those African countries who have already developed their human
resources plans after properly evaluating their skills needs. It is worth mentioning that
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developing those plans requires authentic national data on institutional output,
employment rate, and inter-institutional collaboration (World Bank, 2014).

2.4

Chapter Summary

This chapter discussed some of the relevant literature conducted on the topic of
this thesis, which revealed the major and numerous problems facing the current Afghan
engineering education system.
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CHAPTER 3. METHODOLOGY

This chapter consists of the research framework, perspective, and the sampling
design of this thesis, as well as the relevant data sources, author’s bias, and data analysis.

3.1

Research Framework

The methodology and approach utilized for this research was mainly a qualitative
one as the literature review indicated that very little research was conducted in the target
area in the past and that the possible data sources were very limited. Qualitative
approaches work well when the target problem is not well understood, specifically, the
context in which the problem exists. Moreover, the Delphi qualitative method and similar
other methods can help gather ground-level data from the participants themselves,
permitting the researcher to create an interpretive framework which fits with that of the
people actually working in the problem situation rather than imposing a theoretical
situation from the outside.
Therefore, this thesis utilized the Delphi method for collecting the required data
by reaching out to the potential experts in the relevant field and collecting their opinions
by interviewing them through questionnaires. Additionally, A case study was done to
further back up the findings of the Delphi method. As stated in Section 1.2, the purpose
of this thesis is to answer the following two research questions:
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What are the current main challenges for engineering education development in
Afghanistan?
What are the specific recommendations and priorities that can make the current
Afghan engineering education system academically competent at the
undergraduate level, as well as, to improve its relevance to the economic
development of Afghanistan?

3.2

Delphi Method

The Delphi method is normally used when there is inadequate information about a
specific problem or phenomenon. It is a repetitive process designed for collecting the
opinion of experts in the field utilizing a series of questionnaires backed up with proper
feedback. The questionnaires focus on the challenges, opportunities, solutions, or
predictions and are quite open-ended, permitting respondents to answer in a variety of
ways. Subsequent questionnaires are prepared based on the results of the previous
questionnaires, and the process ends when the posed question is answered by reaching
consensus. The Delphi method was first used in the business sector but currently is used
in a wide range of sectors including engineering (Skulmoski, Hartman, & Krahn, 2008).
The Delphi method is also broadly used in social science research by academicians
(Chong & Zin, 2010). The Delphi method is mainly used in policy analysis, planning, and
long-term predictions and was named after the ancient Greek oracle at Delphi who
offered visions about the future (Gupta & Clarke, 1996). The Delphi method was
developed at the Rand Corporation by Olaf Helmer and his colleagues while working on
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a defense research project in the early 1950s (Yousuf, 2007). According to Skulmoski et
al. (2008) the classic Delphi method is based on the following four fundamentals:
(1) The anonymity afforded the Delphi participants allows the participants to
freely express their opinions without undue social pressures to conform from
others in the group. Decisions are evaluated on their merit, rather than who
proposed the idea. (2) Iteration allows the participants to refine their views in
light of the progress of the group’s work from round to round. (3) Controlled
feedback informs each participant of the other participants’ perspectives and
provides the opportunity for Delphi participants to clarify or change their
views. (4) Statistical aggregation of the group response allows for a
quantitative analysis and interpretation of data (p. 2-3).

The Delphi technique has four major advantages: it is a joint decision by a group
of experts from the target field with a higher validity than the individual opinions;
participation is anonymous; reaching a consensus by the participants is sought; and the
participants may not be from the same geographical area. The method has some
disadvantages as well, such as the length of the process, the degree of influence of the
researcher in formulating the questions, and not using the full expertise of the participants
since they do not meet in person (Osborne, Collins, Ratcliffe, Millar, & Duschl, 2003).
The typical Delphi process is illustrated in Figure 3.1.
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3.2.1

Research Design

Subsequent to the research questions selected in Section 3.1 since very little
research has been conducted on the subject, the Delphi method was utilized by collecting
the experts' opinions within a group decision-making environment. A case study was
conducted to demonstrate and generalize the findings of the Delphi method, which is
discussed in Section 3.3 (Skulmoski et al., 2008).

3.2.2

Research Sample and Participant Selection

The design team for the Delphi process should be unbiased as well as skillful in
designing the questionnaires, the feedback received from the participants should be
succinct, and the design team should analyze the feedback without reflecting their own
bias (Delp et al., 1977). Selecting participants for the Delphi method is considered one of
the crucial steps in designing the research as the output mainly will be based on the
opinions of the selected experts. Skulmoski et al. (2008) recommended four criteria for
the selection of the experts: 1) their knowledge and experience with the research topic, 2)
they voluntarily agree to participate, 3) they have adequate time to participate, and 4)
they have proper communication skills. Based on these criteria, the participants for this
research were selected from four different groups of people who were involved in the
engineering education and practice for the last 14 years at the training, practice,
management and/or policy levels (faculty members, engineering practitioners in both the
public and private sectors, top level managers of engineering colleges, and designated
representatives of the relevant donor agencies. The following criteria were established for
the participants from the above-mentioned categories:
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Table 3.1 Selection criteria for Delphi participants
Category

Academia
Industry
University Management
Donor/Government
Officials

Minimum
Academic
Qualification
M.Sc.
B.Sc.

Minimum
Work
Experience
5 years

M.Sc.
B.Sc.

5 years

Minimum
Academic/Institutional
Ranking
Assistant Professor
Project Manager or
equivalent
Assistant Professor
Program Manager or
equivalent

The usual number of participants in a Delphi study is 20 -25 persons (Rossouw,
Hacker, & De Vries, 2010), However Lambert et al., (2007) suggested that a group of 1030 knowledgeable participants representing a cross section who are willing to share and
participate is suitable and manageable. The decline rate for Delphi participation is
generally 15% (Delp et al., 1977). Therefore, in this thesis, 100 individuals were invited
to participate in order to compensate for a low response rate and those who might drop
out during the Delphi process.

3.2.3

Rounds of Delphi Method

The number of Delphi method rounds can vary between two and ten but generally
is limited to two or three rounds (Day & Bobeva, 2005). Due to the time limitations as
well as access to potential experts in Afghanistan, this thesis chose to limit the rounds to
the minimum of two. In accord to Skulmoski et al. (2008), the initial board questions
should be developed and refined to make them as clear and precise as possible to avoid
inappropriate responses. In order to overcome this challenge, a pilot study should be
conducted in order to improve the comprehension and also to make appropriate changes
to the questionnaire (Skulmoski et al., 2008). Lambert et al. (2007) suggested that after
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sending invitations to the potential group of participants in the target study, the first
round questions need to be developed. The idea may not necessarily be fully developed
then, just some initial questions that the participants can build upon them. The first round
questionnaires are sent to the confirmed participants. Upon receipt of the completed
questionnaires, the researcher analyzes the data depending on the type of questions used
in the questionnaires, either by qualitative means such as qualitative coding and/or
quantitative statistical means in the event that any ranking related tools are used, such as
Likert scales for ranking responses. The round two questionnaire then is developed based
on the results from the round one questionnaire, which is repeated for each succeeding
round (Skulmoski et al., 2008). Upon completion of the final round, the results are
summarized with appropriate recommendations and the next steps. Resolution could be
in several forms. If there is consensus among the group’s members, then the process is
finalized and no further action is necessary. If consensus is not reached by the group
members but alternative ideas or suggestions are provided, they are distributed along with
their pros and cons to the participants utilizing some kind of absentee voting technique,
such as the nominal group technique (Lambert et al., 2007). The basic rounds of the
Delphi method were identified by Yousuf, (2007) as follows:
1. In the first round, a questionnaire is sent to the participants that may request for
their informed opinions, predictions and, activities.
2.

In the second round, a collective list based on the first round response summary
and analysis is sent to the participants for rating and evaluation according to
certain criteria.
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3. In the third round, the ranked list of opinions together with a consensus, if any, is
sent to participants to either revise their opinions or further discuss the reasons for
not agreeing with the consensus.
Analyzing, preparing and sending out questionnaires for each round normally
requires two days of effort while eight days, which includes three days of reminding are
required for each round of responses to be received (Delp et al., 1977). Therefore, at least
20 days are required to conduct a two-round Delphi process in the normal situations. In
order for the questionnaire to serve its purpose and communicate effectively, the
questions should be as brief as possible, compatible with the language of the participant’s
expertise; and capable of drawing useful responses at the level of abstraction (Delp et al.,
1977).
3.2.3.1 First Round of the Delphi Method
Before the first-round questionnaire is developed and the target participants are
invited to participate in the study, a cover letter is prepared informing the participants of
the objectives, the nature of the Delphi process and the group of respondents, the timing
of the process, and protection of their anonymity. This cover letter should be included
with the subsequent rounds of the questionnaire as well. Before the first questionnaires
are distributed among the selected participants, a pilot study is conducted to ensure that
the questions are not misinterpreted. In each of the Delphi rounds, an 85% return rate for
the questionnaires is acceptable (Delp et al., 1977). The language of the questionnaires in
this thesis is English together with its Pashto and Dari translations and the respondents
are free to provide their responses in any of these languages.
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The following initial questions were developed for the first round of the Delphi
process in this thesis:
1. In your opinion what are the main challenges facing the current Afghan
engineering education system with regard to its academic quality?
2. What do you think are the opportunities to overcome the challenges you have
mentioned in question 1?
3. In your opinion what are the major challenges facing the current Afghan
engineering education system in terms of its relevance to the country economic
development?
4. What do you think are the opportunities to overcome the challenges you have
mentioned in question 3?
5. What are your projections about the future of engineering education in
Afghanistan subsequent to the elections of 2014 and the establishment of the
National Unity Government? How will engineering education differ, stay the
same, or regress as Afghans move forward?

3.3

Case Study

A case study is considered a practical inquiry for exploring an existing
phenomena thoroughly within its real life context, particularly when the borders between
the phenomena and its contexts are not adequately clear. Case study research is a
preferred strategy for scenarios where “how” or “why” questions are posed and/or the
researcher has little control over the events (Yin, 2003). However, Woodside (2010)
defined a case study more broadly as “an inquiry that focuses on describing,
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understanding, predicting, and/or controlling the individual.” Cousin (2005) explained the
three different models of case study research (intrinsic, instrumental, and collective),
which were named by Stake (1995) In intrinsic case study research, the investigator’s
main concern is to understand the target case and therefore is best fit for evaluation
research. In instrumental case study research, a case is investigated as a sample of a
group in order to study an issue shared by that group and then make generalizations to the
entire group accordingly. Finally, in collective case study research, more than one case
from the group is selected to accomplish some form of representation. The case study
selected for this thesis falls into the first two categories. A summary table was
constructed with all the target information and then the selected case study data were
cross-checked with the Delphi findings.
The specific case study was chosen from the past projects based on their close
relevancy to the topic area, which were implemented in the engineering education sector
in Afghanistan. The selection was made according to the following conditions:
The main goal of the projects implemented was to improve the overall quality of
the engineering programs at the undergraduate level.
The projects were implemented in the engineering education sector after the
establishment of the new Afghan administration in 2001.
The projects were relevant to either private or public Afghan engineering higher
education institutions.
The projects were implemented by either the Afghan government or donor
agencies throughout the country.
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3.4

Data Collection and Sources

The data used for this thesis were obtained from three different sources: 1)
previous research carried out in the target area nationally and internationally, 2) on-line
reports, case studies, and data published by the involved parties in the Afghan
engineering education system, and 3) experts' opinions from the relevant field by sending
out questionnaires to the target group of participants through the Delphi process.

3.5

Data Analysis

Data analysis is considered the most complicated and mysterious part of a
qualitative research project but has received the least attention in the literature. Data
analysis transforms raw materials into new knowledge and findings and also helps in the
reading, understanding, and interpretation of those findings (Thorne, 2000). The firstround data collected in the form of feedback and recommendations in response to
questionnaires sent out to a selected group of experts is first sorted by looking for
commonalities, themes, and patterns. These categories are then labeled, clear duplications
are removed, and closely related items are combined. The new combined information is
used to formulate the new questions for the second round of questionnaires. These
questions should help the respondents understand, explain, criticize, and support items
identified in round 1. (Delp et al., 1977). The respondent will also vote on the items
using a five point Likert scale. At the end of the second round, the stacking processes
used in round 1 is repeated and the ranking is made based on the voting aggregations and
the frequency distributions also are constructed. The final results of the Delphi process in
the form of group opinions are shared with the participants verifying the completion of
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the process. “The group opinion is defined as the statistical average of the final opinions
of the individual members with the opinion of every group member reflected in the final
group response.” (Yousuf, 2007, p. 4). These results are then matched with f the case
study results to confirm the Delphi findings. The final output of this thesis was in the
form of a list of recommendations and priorities for making the current Afghan
engineering education system academically competent at the undergraduate level as well
as increasing its relevance to the country’s economic development.

3.6

Perspective

The main reason why the author selected this topic for this thesis is his past work
experience in the construction industry of Afghanistan as well as his current teaching
career in a number of Afghan public and private engineering colleges. The author
witnessed many of the challenges facing the current engineering education system in
Afghanistan, which he believes need to be addressed systematically. The literature review
conducted on the topic issue revealed that the Afghan higher education system, of which
engineering education is an integral part, faces challenges in terms of quality and
availability of funding (Babury & Hayward, 2014). Through the research of this thesis,
the author tried to collect the experts' opinions and judgments on specific ways that make
the current engineering system academically competent and also increases its relevance
to the country’s economic development.
3.7

Author Bias

The author strived to stay unbiased throughout conducting this research. However,
his viewpoint of different issues may have been inadvertently influenced by his
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connection to Afghanistan and its engineering education system, which is a potential bias
for the research subjects/participants as some of them are currently directly involved in
the Afghan engineering education system. The author tried to eliminate the later potential
bias by including some external experts' opinions who are not currently involved in the
Afghan engineering education system but still have similar experiences from the field.

3.8

Chapter Summary

This chapter described the overall methodological framework for conducting this
thesis, which utilized the Delphi method, a qualitative approach which is mainly based on
the judgment and opinions of a group of experts in the relevant field, and case studies to
support the Delphi findings.
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CHAPTER 4. DATA AND ANALYSIS

The key purpose of this thesis was to identify, classify, and prioritize the major
challenges facing engineering education development in Afghanistan as well as to come
up with a list of recommendations that can make the current Afghan engineering
education system academically competent at the undergraduate level and to increase its
relevancy to the country’s economic development. After receiving the relevant approvals
from the Internal Review Board (IRB) of Purdue University (Appendix A), on November
20, 2015 the researcher invited 100 qualified potential experts on an equal basis from the
following four categories: academicians, engineering practitioners, higher education
administrators, and government/donor agency officials to voluntarily participate in this
research The scope and importance of the research was explained as well as assuring their
full confidentiality (Appendices A and B).

4.1

Data Collection and Analysis

By December 7, 2015 a total of 13 participants (13% response rate) expressed
their willingness to be part of the Delphi process. The sample size of 13 is a cross section
of two academicians, three university administrators, five engineering practitioners, and
three government/donor agency officials, which is within the sample of 10-30
knowledgeable participants set recommended by Lambert et al., (2007).
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Moreover, a 15% decline in participants who might drop out throughout the study
can be accommodated (Delp et al., 1977).
Upon finalizing the first-round Delphi questions, in order to identify any potential
wording difficulties, the questionnaire was pilot-tested with three students on the Purdue
University West Lafayette, Indiana campus to assure that the questions were
understandable and not subject to misinterpretation. On December 7, 2015 after the
successful pilot study, the first-round Delphi questionnaire, consisting of five initial
open-ended questions, was sent to the participants and a one–week time frame to
complete and return the questionnaire (Appendices C and D) was indicated. By
December 14, 2015 six questionnaires were received; subsequently, a friendly reminder
was sent to the rest of the participants to respond to the first-round Delphi questionnaire
(Appendix E). By December 29, 2015 all 13 participants had responded to the first round
questionnaire (0% decline rate). All the responses provided by the participants to each of
the five initial questions were broken down into separate factors and then placed in a
table under their respective names, coded as P1, 2, 3…13(Appendix I). All the factors
mentioned by the participants were then categorized for each of the questions based on
their commonalities and the duplications were removed from the list (Appendix J). For
question 3 & 4, the factors mentioned by the participants indicated that there was a strong
correlation between a quality engineering education system and its relevance to the
Afghanistan’s economic development. A summary of the overarching factors mentioned
by the participants in response to questions 1, 2, and 5 is listed below in Tables 4.1, 4.2,
and 4.3, respectively:
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Table 4.1 Overarching issues stated by the participants in response to question 1.
S/N Overarching Issues
1 Lack of infrastructure and educational resources (e.g., libraries, labs,
computers and internet, updated teaching materials, etc.).
2 Lack of capacity in faculty, staff, and administration.
3 Outdated teaching methods, lack of hands-on and practical activities
including computer applications as well as critical thinking skills.
4 Outdated and unhealthy administrative system, weak governance, and
lack of collaboration between young and old faculty.
5 Lack of funding.
6 Outdated curriculum.
7 Lack of partnerships with internationally accredited universities.
8 Lack of engineering practice codes and regulations that are suited to
the conditions of Afghanistan.
9 Lack of partnerships with industry.
10 Unemployment of college graduates.
11 Lack of research opportunities.
12 Lack of clearly defined program goals and objectives as well as their
assessment and measurement.
13 Lack of accreditation.
14 Lack of English language proficiency among both faculty and
students, as well as English as a medium of instruction.
15 Flawed program admission policies and requirements such as
university entry exams (Kankor).
16 Lack of security, especially in provincial universities.

Mode
8
7
5
5
5
4
3
3
3
2
2
2
1
1
1
1

Table 4.2 Overarching factors mentioned by the participants in response to question 2.
S/N
1
2
3
4
5

6

Overarching Factors
Faculty and staff capacity building (e.g., scholarships, hiring foreign
professors, continued training programs, etc.).
Investment in infrastructure and also educational resources (e.g.,
libraries, labs, computer, updated teaching materials, etc.).
Curriculum development.
Creating research opportunities, including developing engineering
codes and regulations.
A genuine will to bring about positive change by the university
administration and government officials through providing the right
incentives and motivation for the faculty and staff (paying higher
salaries, institutional support, etc.).
Creating partnerships with international accredited universities,
including online programs, as well as with the industry sector.

Mode
11
10
4
4

3

3
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Table 4.2 Continued.
7

8
9
10
11

Student-centered and practice-based teaching methods as well as the
use of technology and improving critical thinking skills among
students.
Investment in the country’s infrastructure and mining industry, which
will create more employment opportunities for engineers.
Overall system reforms.
Seeking program-specific accreditation opportunities.
Improving English language proficiency and English as a medium of
instruction among faculty and students.

3
3
3
2
1

Table 4.3 Overarching responses mentioned by the participants in response to question 5.
S/N
1

2

3

Overarching Responses
Pessimistic: Things have changed for the worse and as long as there
is war, political supremacy, and government internal tensions in the
country, there is no hope for improvement.
Optimistic: Although the new government is a continuation of the
previous one, I am still hopeful there is room for improvement,
conditional on strong political will and introducing major
administrative reforms.
Not sure: Like any other sector in Afghanistan, the future of
engineering education development is unpredictable.

Mode
9

3

1

On January 25, 2016 after conducting a similar pilot test to round 1, the second/
final-round questionnaire was sent to the participants, requesting them to rate all the
overarching factors for each of the questions to the best of their knowledge and skills on
the basis of a five-point Likert scale weighted as follows (Appendices F and G): 5 - high
importance, 4 - substantial importance, 3 - moderate importance, 2 - low importance, and
1- no importance. After the designated time of one week passed, seven completed
questionnaires had been received; therefore, a friendly reminder email was sent on
February 3, 2016 to the rest of the participants to return the completed questionnaires
(Appendix H). By February 6, 2016 all 13 participants had responded to the second/final
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round Delphi (0% decline rate). The final round data were analyzed using the
quantitative statistics of each group mean, median, and standard deviation as well as the
level of consensus among the participants (Appendix K). The level of consensus was
calculated by dividing the number of participants who were within ±1 standard deviation
of the median divided by the total number of participants (Gaspard, 1992).
The overarching factors were ranked based on the group mean score in
descending order from the most important to the least important and are shown in Tables
4.4, 4.5, 4.6, and 4.7 for questions 1, 2, (3 & 4) and 5 respectively. For factors with equal
mean scores, the factor with the lower standard deviations were ranked first as a smaller
standard deviation represents a lower variation in the data and therefore indicates a higher
agreement among the participants (Rass, 2008).
The rating scale used for categorizing the overarching factors was as follows:
5.00-4.50 – high importance, 4:49-3.50 – substantial importance, 3.49-2.50 – moderate
importance, 2.49-1.50 – low importance, and 1.49-1.00 – no importance.
Table 4.4 Ranking and categorization of the challenges facing the Afghan Engineering
Education System in terms of quality (question 1.)

3

Outdated and unhealthy administrative
system, weak governance, and also lack
of collaboration between young and old
faculty.

High
Importance

Ranking Mean

Substantial
Importance

No. Challenges
1
Lack of infrastructure and educational
resources (e.g., libraries, labs,
computers and internet, updated
teaching materials, etc.
2 Lack of capacity in faculty, staff, and
administrators.

Median SD

Consensus

4.77

5

0.54

100

4.38

5

0.96

85

4.31

5

1.03

77
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Table 4.4 Continued.
Outdated teaching methods, lack of
hands-on and practical activities,
including computer application as well
as critical thinking skills.

4.23

4

0.73

100

5

Outdated curriculum.

4.15

4

0.99

92

6

Lack of research opportunities.

4.08

4

0.64

100

7

Lack of engineering practice codes and
regulations that are suited to the
conditions of Afghanistan.
Lack of security, especially in
provincial universities.
Lack of funding.

4.08

4

0.86

92

4.00

4

1.22

92

3.85

4

0.90

92

3.85

4

0.80

100

3.85

3

0.99

62

3.77

4

0.73

100

3.62

4

1.04

92

8
9
10
11
12

13

Lack of partnerships with international
accredited universities.
Lack of partnerships with industry.
Lack of clearly defined program goals
and objectives as well as their
assessment and measurement.
Lack of English language proficiency
among both faculty and students, and
also English as a medium of instruction.

Substantial Importance

4

Unemployment of college graduates.

3.54

3

0.88

85

15

Flawed program admission policies and
requirements (e.g., university entry
exams) (Kankor).

3.54

3

1.27

62

Lack of accreditation.

3.38

3

0.96

85

16

Moderate
Importance

14
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Table 4.5 Ranking and categorization of the recommendations provided for improvement
of the Afghan Engineering Education System academic quality (question 2.)

6

7

8

9

10

11

Creating research opportunities,
including developing engineering codes
and regulations.
A genuine will by the university
administration and government to bring
positive change by providing the right
incentives and motivation for the
faculty and staff (e.g., paying higher
salaries, institutional support, etc.).
Creating partnerships with international
accredited universities, including online
programs, as well as the industry sector.
Investment in the country infrastructure
and mining industry, which will create
more employment opportunities for
engineers.
Improving English language
proficiency and using English as a
medium of instruction among faculty
and students.
Seeking program specific accreditation
opportunities

Substantial Importance

5

Student-centered and practice-based
teaching methods as well as the use of
technology and improving critical
thinking skills among students.
Curriculum development.

Moderate
Importance

4

Ranking Mean Median SD
High
Importa
nce

No. Recommendations
1 Investment in infrastructure and also
educational resources (e.g., libraries,
labs, computer, updated teaching
materials, etc.
2 Faculty and staff capacity building
(e.g., scholarships, hiring foreign
professors, continued training
programs, etc.)
3 Overall system reforms.

Consensus

4.62

5

0.51

100

4.46

5

0.97

85

4.38

5

0.87

77

4.31

4

0.75

100

4.23

4

0.73

100

4.15

4

0.80

100

4.08

4

0.95

92

3.85

4

0.80

100

3.77

4

0.83

100

3.77

3

1.09

62

3.46

3

0.52

100
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Table 4.6 Ranking and categorization of the agreement level of correlation between a
quality Afghan engineering education system and its relevance to the country’s economic
development (questions 3 & 4).

Highly
Agree

No. Statement
Ranking Mean Median SD
Consensus
1 A quality engineering education system
is vital and is highly correlated with the
country’s economic development.
4.92 5
0.52 100

Table 4.7 Afghan engineering education system post-2014 prospective (question 5.)

4.2

Substantially
Agree

Ranking Mean Median SD
Consensus
4.00 4
1.22 92

Moderately Agree

No. Projections
1
Not very optimistic: Things have
changed for the worse and as long as
there is war, political supremacy, and
government internal tensions in the
country, there is no hope for
improvement.
2
Not sure: Like any other sector in
Afghanistan, the future of
engineering education development
is unpredictable.
3
Optimistic: Although the new
government is a continuation of the
previous one, I am still hopeful there
is a room for improvement conditional on strong political will
and introducing major administrative
reforms.

3.23

3

1.24

69

3.15

3

1.21

77

Validity and Reliability

Although the Delphi methodology often has been criticized for lacking indications
of reliability, there are other researchers who have confirmed that the method has
produced similar results for the same study in the subsequent applications (Williams &
Webb, 1994). According to Goodman (1987) since the researcher has no influence in any
of the Delphi questionnaire development phases as well as the participants/experts
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decisions on identifying the factors, the process therefore has face validity. Moreover,
the experts selected for the research of this thesis represent a cross section of the whole
spectrum required for analyzing the problem, which gives it content validity as well. By
attaining the target level of consensus, the method also achieves concurrent validity
(Keeney, Hasson, & McKenna, 2001).
The level of consensus is a controversial and arbitrary concept that mainly
depends on the nature of the study (i.e., either set at the beginning of the study or after the
data analysis. Additionally, the level of consensus may highly differ by changing the
number of iterations (Williams & Webb, 1994). For this thesis, the level of consensus
ranged from 62% to 100% which indicates major agreement among the participants as it
is more than 50% (Heiko, 2012). In order to externally validate some of the Delphi
findings, the following case study was conducted.

4.2.1

SHEP Case Study

The case study analyzed here was called the Strengthening Higher Education
Project (SHEP), which was one of the major development projects implemented in the
Afghanistan higher education sector including engineering education. SHEP was funded
by The World Bank and implemented in coordination with the Afghan Ministry of
Higher Education (MoHE). Following is a summary of the specifics of the case based on
completion of the implementation and the results report retrieved from the World Bank
Documents and Reports Database (The World Bank, 2013).
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Table 4.8 Case Study: Strengthening Higher Education Project (SHEP)
(Retrieved from: The World Bank (2013). Implementation Completion and Results
Report for the Strengthening Higher Education Project (SHEP) (No. ICR00002859) (p.
58). Afghanistan.)
Case Study: Strengthening Higher Education Project (SHEP)
Donor Agency
The World Bank
Duration

May 2005 – July 2013

Budget

US$65 million

Challenges
appraisal at the
onset of the
project

Low quality of higher education sector
Fragmented higher education institutions
Lack of physical facilities
Outdated management and governance

Objective

Restoring basic operational performance and quality at the target 12
public universities in Afghanistan

Number of
universities
covered

12 public universities: Kabul, Balkh, Heart, Kandahar, Nangarhar,
Kabul Polytechnic, Bamyan, Khost, Takhar, Jawzjan, Alberoni, and
Kabul Education Universities

Project Scope
(Determined by
The World Bank
appraisal in
coordination
with the MoHE)

Program Development and Quality Improvement:
Establishing international university partnerships.
- Faculty and staff capacity building: 345 faculty
received their masters’ degrees and 674 staff members
received short-term training.
- Curriculum development: The curriculum was revised
in the target universities at the undergraduate level.
- Capacity building for research: Research committees
were established in the target universities and 60
proposals were developed by the mentioned
committees.
Block grants for university to help implement their strategic
plans.
- Infrastructure and learning facilities: 21 construction and
17 renovation projects were implemented, which included
libraries, classrooms, and administrative buildings.
- 18 labs were renovated, and computer labs and student
services departments were established in the target
universities.
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Table 4.8 Continued.

Lessons learned

Overall outcome
rating by Donor
Agency

Higher Education System Development:
University governance and system development: A national
higher education strategic plan, a national research
commission, and a curriculum development committee were
established. Also, 25 technical specialists were recruited for
capacity building in terms of management and leadership.
Quality assurance system: a quality assurance framework was
designed, a credit system was developed, and a Higher
Education Information Management System (HEIMS) was
introduced in nine of the target universities.
Lack of capacity to operate the new established labs.
Research and quality assurance committees were less efficient
due to a lack/delay in funding.
Some universities had difficulty using HEIMS due to a lack of
capacity.
Satisfactory

The SHEP case study (scope and challenges) externally validated a major portion
of the issues and recommendations provided by the Delphi process participants for
modernizing the Afghan engineering education system in terms of academic quality and
its relevance to the country’s economic development (Tables 4.4 and 4.5).

4.3

Chapter Summary

This chapter described the overall data collection and analysis process for the Delphi
method. The data analysis for this study was a mix of qualitative coding as well as
quantitative statistical analysis for rating the main overarching factors. Moreover, a case
study was conducted to further support some of the Delphi findings in the validity and
reliability section
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CHAPTER 5. CONCLUSIONS, DISCUSSIONS AND RECOMMENDATIONS

5.1

Conclusions and Summary of Results

The major issues affecting the Afghan engineering education system in terms of
its quality and relevance to the country’s economic development were identified and
prioritized in this thesis by utilizing the opinions of participants in a Delphi process,
which included 13 experts representing a broad spectrum of the engineering field - from
training and practice to management and governance. In the first-round questionnaire,
the Delphi participants identified a total of 41 challenges affecting the Afghan
engineering education in terms of academic quality and 30 opportunities and
recommendations to overcome these challenges. After conducting a thorough analysis
and review of the responses for duplicates and similarities, 16 and 11 remained. Based on
the Delphi participants’ ratings in the second-round questionnaire, all the factors fell
under the “substantial importance” category except one entry each in the “high
importance” and the “moderate importance” categories. No entry was rated as having
“low importance” or “no importance.” The consensus level among the participants ranged
from 62% to 100%, which is considered majority consensus.
Similarly, a total of 11 opinions were listed by the Delphi participants in the first
round in “projections about the future of engineering education in Afghanistan after the
new National Unity Government in 2014 was established.” After a thorough analysis for
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duplicates and similarities, three overarching opinions were sent to the Delphi
participants for rating. The highest rating of “substantial agreement” with the highest
consensus rate (92%) among the participants was that they are not very optimistic about
the future of engineering education in Afghanistan. They said the situation has changed
for the worse in some cases, and as long as there is war, political supremacy, and
government internal tensions in the country, there is no hope for improvement.
The input provided by the Delphi participants in the first round under the
challenges/opportunities affecting the Afghan engineering education system in terms of
its relevancy to the country economic development was that there is a high correlation
between a quality engineering education system and the positive role it can play in the
country’s economic development. There was a 100% consensus among the Delphi
participants on this issue, and it was rated in the “highly agree” category.

5.2

Discussion and Recommendations

The issues identified and categorized in the previous chapter are very much
interconnected and needs proper strategic planning and analysis at the government,
university, and department levels. For improving quality, actions should be taken at three
different levels: 1) the government level for making policies, resource allocation, and
creating a quality assurance mechanism; 2) at the university management level for staff
recruitment, institutional support and program development; and 3) at the specific
departments and faculty level for developing syllabi, teaching, and assessment methods.
Utilizing the Delphi participants’ opinions (D), literature review on the other
post–conflict developing countries experience (L), SHEP case study (C) as well as the
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researcher own opinions as a former faculty in the Afghan higher education sector (R),
the following actions are proposed listed in Table 5.1:
Table 5.1 Proposed actions for the recommendation made in Table 4.5

High Importance

1

Investment in infrastructure and also educational resources (e.g., libraries, labs, computer,
updated teaching materials, etc.

No. Recommendations RankingProposed Actions
(L) The Ministry of Higher Education (MoHE) should
work with the Ministry of Communication and
Information Technology (MoCIT) in providing access to
high speed internet and ICT services to both faculty and
students at all of the public university campuses that are
able to provide access to on-line classes and library
resources. The Bangladesh Research and Education
Network (BdREN) is a good example of such an
initiative, which provided the higher education
institutions with high connectivity and is facilitating online collaboration with universities (Aturupane &
Sofizada, 2013).
(D) Public universities are overcrowded, and the MoHE
should help create sufficient physical infrastructures as
well as lab equipment aligned with the updated
curriculum and market needs.
Dealing with this challenge is mainly dependent on
maintaining sufficient financial resources. While public
engineering colleges functioning under the umbrella of the
Afghan MoHE are funded through the government. The
overall government investment for the Afghan higher
education system is 0.5% of the GDP, which places
Afghanistan in the middle of the low-income developing
south Asian countries (Aturupane & Sofizada, 2013).
Following are some of the proposed actions for funding the
Afghan engineering education:
(D) Transitioning from a free higher education system to
a tuition-based system.
(L) Considering policies options for creating publicprivate partnerships (Aturupane & Sofizada, 2013).
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3

Overall system reforms.

Lack of capacity is the second greatest challenge faced by
the Afghan higher education system, including engineering
colleges: 57% of the academic staff have bachelor’s degrees,
38% have master’s degrees, and only 5% have doctorate
degrees (Aturupane & Sofizada, 2013). Following are some
of the proposed actions for the capacity building:

Substantial Importance

2

Faculty and staff capacity building (e.g., scholarships, hiring
foreign professors, continued training programs, etc.)

Table 5.1 Continued.

(D) Retaining talented students for teaching positions
and sending them abroad for professional graduate
degrees while providing them with appealing incentives
and drafting strategies to avoid the brain drain.
(R) Creating graduate programs at home in collaboration
with international and regional universities to accelerate
the process and make it sustainable.
(L) Staff Development Centers (SDCs) should be
established in the university framework to provide
continuous training and support to teaching, managerial,
and administrative staff (Aturupane & Sofizada, 2013).
(L) The government should make further investment into
technical and vocational training and education through
expanding community colleges in different parts of the
country (World Bank, 2014).
(C) A proper information management system
connecting each university internally as well as to the
MoHE should be established.
(D) In collaboration with the Ministry of Education
(MoE) program, admission requirements should be
revised and students should be tested only on the skills
and knowledge required for that specific program.
(L) Consider policies that give more financial autonomy,
coupled with accountability, to public engineering
colleges in attracting industry R&D and consultancy
projects (Aturupane & Sofizada, 2013).
(L) Enhance the policies to assure private engineering
colleges are held to the required level of quality and
accountability (Kremer et al., 2013).
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Table 5.1 Continued.

(D) Create programs and course-specific objectives as
well as accept the advance assessment methods in order
to measure the student and program outcomes.

Substantial Importance

Curriculum development.

5

Student-centered and
practice-based teaching
methods as well as the use of
technology and improving
critical thinking skills among
students.

4

(D) The current teacher-centered teaching methods
should be replaced with creative student-centered and
interactive pedagogical methods as well as provide
students with both on-campus and off-campus
internships and practical work opportunities.

Although the MoHE in cooperation with donor agencies
worked on curriculum development, it was mainly limited to
compiling syllabi in soft copies rather than updating the
courses of some universities. Following are some of the
proposed actions:
(D & L) Adopt the curricula of internationally-accredited
universities, making appropriate adjustments and
tailoring it to the country industrial needs. This
experience proved to be useful for those using the
American model of engineering colleges led by the
Engineering Faculty at Kabul University, while the
Russian model of engineering colleges led by Kabul
Polytechnic University are still using the outdated
curriculum.
(R) An overall harmonization of the engineering
programs’ curricula is needed first in the hub universities
in Kabul and then expanding it to the rest of the country.
(D) Along with technical competencies and skills,
universal and soft skills such as English language,
critical thinking and creativity, problem solving,
decision-making, communication, teamwork, leadership,
and social skills should be an integral part of the
curriculum development and instruction.
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7

A genuine will by the university
administration and government to
bring positive change by providing the
right incentives and motivation for the
faculty and staff (e.g., paying higher
salaries, institutional support, etc.).

(D) Establish advanced engineering training and research
centers through utilizing foreign capacity and industry
involvement.
(R) Use foreign collaboration and expertise until the
required Afghan capacity is trained.
(L) Allocate a national research fund for conducting
creative engineering research of both applied and
industrial importance (Saif, 2007).
(R) Utilize these research centers for improving the
graduate programs at universities.
(L) Include research as an integral part of every major
development project implemented by government,
industry, and donor agencies (Saif, 2007).
Substantial Importance

6

Creating research opportunities, including developing engineering
codes and regulations.

Table 5.1 Continued.

(D) Attract industry investment by providing
professional and research services.
(L) Create national information and data centers for
documenting the research (Saif, 2007).
(D) Use these centers for creating engineering standards
and regulations tailored to the Afghanistan conditions.

(D) The higher education system leadership and
management should be based on professionalism only,
free of any political favoritism.
(D) The MoHE should work on mechanisms that provide
a higher pay scale and incentives in order to attract
qualified persons holding graduate degrees with
industrial exposure. This should include Afghan
professionals living abroad as well as industry leaders as
adjunct professors.
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Substantial Importance

(D) Establish regional and international collaborative
partnerships with accredited universities in educational
and academic exchange.
(L) The MoHE should work on partnering with other
relevant line development ministries as well as industry
for mutual collaborations and tailoring their academic
programs based on an employability data analysis
(World Bank, 2014).
(L) Place qualified industry professional and leaders on
university academic boards as well as assign them as
adjunct professors (World Bank, 2014).
(D) Use industry links for cooperative education as well
as internship opportunities for students.
(D) Attracting national and international investment in
the country infrastructure and mining industry, which
will create more employment opportunities for engineers.

The lack of English language proficiency prevents them
from fully benefiting from partnerships with international
universities, obtaining accreditation, and using free on-line
resources (Tobenkin, 2014). Following are some of the
proposed actions:

Moderate
Importance

Creating partnerships with
international accredited
universities, including online
programs, as well as the industry
sector.

10

Improving English language
proficiency and using English
as a medium of instruction
among faculty and students.

9

Seeking program
specific
accreditation
opportunities

8

Investment in the country
infrastructure and mining
industry, which will
create more employment
opportunities for
engineers.

Table 5.1 Continued.

(D) Make English the language of instruction in all of the
engineering colleges.
(R) Establish English language training centers at each
university where one semester of intensive English
language training is given to all students before starting
their academic programs.
(L) Create internal quality assurance and self-assessment
units at the university level (Aturupane & Sofizada,
2013).
(R) Enhance the existing quality assurance mechanisms
at the MoHE level and speed up the regional and
international accreditation process for specific
engineering programs.
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5.3

Implications for Future Research

This thesis attempted to thoroughly implement all the features required for the
success of the Delphi process of this research. Yet, due to time constraints and access to
the potential experts in Afghanistan, it was necessary to limit the recommended minimum
of two rounds, and only oral pilot testing was conducted for each round of questionnaires.
Future research should include further rounds until either a 100% consensus is reached or
further explanations are provided by the Delphi participants as to why 100% consensus
cannot be reached. Obtaining written responses to the pilot testing questionnaires would
make the process more effective, not only to improve its comprehensibility but also to
maintain its reliability. Lastly, considering the low rate of response for this thesis (13%),
it is highly suggested that future researchers consider a larger pool of potential Delphi
participants.
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Appendix B

Recruitment Email

Research Study: Modernizing the Current Afghan Engineering Education System
Dear all,
I am Khalilullah Mayar, a master’s student at the Building Construction Management
department of Purdue University in the United States. Currently, I am working on a
research study, for which I need your valuable inputs as the expert opinions. Your
assistance is highly valued and considered essential to the success of this study. In order
to collect data for this project, I am kindly inviting you to voluntary participate in this
study titled “Modernizing the current Afghan engineering education system:
Challenges and opportunities”. The methodology used for this study is the Delphi
method which is based on the experts’ judgment.
The purpose of this study is to identify the major challenges existing in front of
engineering education development in Afghanistan as in spite of the inflow of billions of
dollars of international aid spent in the past 14 years for the country reconstruction and
development process including higher education, yet the Afghan engineering education
system is not academically competent as well as it cannot address the today job market
needs. Moreover the study attempts to come up with a comprehensive list of
recommendations and priorities that can be utilized in making the current Afghan
engineering education system academically competent at the undergraduate level, as well
as, to improve its relevancy to the Afghanistan economic development.
Participation in this study is completely voluntary; however, it is highly appreciated. All
responses received through the questionnaires of this study will be completely
anonymous and the data will be coded to maintain confidentiality. Your name and other
personal information will not appear anywhere in the study. If you would like to
participate in this study, please confirm your participation by replying back to this email.
Upon receipt of the confirmation, I will get back to you with a questionnaire document of
five initial questions requiring your professional opinions based on your knowledge and
experience relevant to the Afghanistan engineering education system. You will have a
week or so to answer those questions and email me back the completed questionnaire for
analysis and preparing the specific follow-up questions in the light of the overall
responses provided by the participants. The second round questionnaire will be sent back
to you within a week for further inputs and clarifications. You will also have about a
week to answer the second round questions, and get back to me with the completed
questionnaire document for the final analysis and synthesis. By doing this, the data
collection process for this study comes to an end.
Answering each of the questionaries’ will not take more than 15 minutes of your time. If
you have any questions or concerns about your participation in the study or the attached
information form please feel free to contact me at +1 (479) 422-6959 or email:
kmayar@purdue.edu and I will be happy to provide further details.
Thank you very much for your cooperation on this in advance and I am looking forward
to hearing from you.
Respectfully,
Khalilullah
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Appendix C

First Round Delphi Questionnaire Email

Dear All,
Thank you very much for expressing your interest in participating in the study titled
“Modernizing the Current Afghan Engineering Education System: Challenges and
Opportunities”. Kindly complete the attached questionnaire by answering each of the
five initial questions based on your professional knowledge and experience and then send
a copy of your completed questionnaire back to kmayar@purdue.edu within a week upon
the receipt of this email.
All the responses received will then get analyzed and the Delphi 2nd round questions prepared in the light of the overall responses provided by the participants will be sent
back to you for further clarification and rating.
The information collected through the questionnaires will be completely anonymous and
the data will be coded to maintain confidentiality as described on the information-sheet
sent to you previously.
If you have any questions or concerns regarding the attached questionnaire please contact
me at +1 (479) 422-6959 or email: kmayar@purdue.edu and I will be happy to provide
further details.
Thank you very much for your cooperation on this and I am looking forward to receiving
the completed questionnaires from you.
Respectfully,
Khalilullah
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Appendix D

First Round Delphi Questionnaire

Modernizing the Current Afghan Engineering Education System:
Challenges and Opportunities.
Questionnaire
(Round #1)

Participant Name:
Organization:
Designation:
The highest academic degree you hold:
Kindly put a tick mark under one of the following categories that best describes you.
Academia
Industry
University
Government/Donor Agency
Management

Kindly type your response for each of the questions in major bullet points to the best of
your knowledge and experience at the space provided in the column following each of the
question on the right side of the table:
S/N Questions
Your response
1
In your opinion what are the main challenges facing the
current Afghan engineering education system with regard to
its academic quality?
2

What do you think are the opportunities to overcome the
challenges you have mentioned in question 1?

3

In your opinion what are the major challenges in front of the
Afghan engineering education system in terms of its
relevance to the country economic development?

4

What do you think are the opportunities to overcome the
challenges you have mentioned in question 3?

5

What are your projections about the future of engineering
education in Afghanistan subsequent to the elections of 2014
and the establishment of the National Unity Government?
How will engineering education differ, stay the same, or
regress as Afghans move forward?
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Appendix E

Friendly Reminder for the First Round Delphi Questionnaire Return

Dear all,
I hope you are doing well.
This is just a friendly reminder to kindly ask your assistance by responding to the
questionnaire you received last week. Please take a moment out of your busy schedules to
fill out this very important questionnaire regarding “Modernizing the Current Afghan
Engineering Education System: Challenges and Opportunities.” Your insights are highly
valued and considered essential to the success of this study.
Thank you very much again and I highly appreciate your participation in this study.
Have a wonderful day,
Respectfully,
Khalilullah
P.S
I have re-attached the questionnaire here to this email.
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Appendix F

Second/Final Round Questionnaire Email

Dear all,
Thank you very much for participating in te first round of the study titled “Modernizing
the Current Afghan Engineering Education System: Challenges and Opportunities”
and providing me with your invaluable insights and opinions. All the responses received
from the total number of 13 participants in the first round were properly analyzed and
based on your feedback, the second /final round questions have been prepared for your
rating and any further clarifications. Kindly complete the attached questionnaire to the
best of your knowledge and then please send a copy of the completed questionnaire back
to kmayar@purdue.edu within seven days upon the receipt of this email. The
questionnaire is quite succinct and filling it out will not take more than 5 minutes of your
time.
The information collected through the questionnaires will be completely anonymous and
the data will be coded to maintain confidentiality as described on the information-sheet
sent to you in the beginning of the study.
If you have any questions or concerns regarding the attached questionnaire please contact
me at +1 (479) 422-6959 or email: kmayar@purdue.edu and I will be happy to provide
further details.
Thank you very much for your cooperation on this and I am looking forward to receiving
the completed questionnaires at your earliest convenience.
Respectfully,
Khalilullah
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Appendix G

Second/Final Round Delphi Questionnaire

Modernizing the Current Afghan Engineering Education System:
Challenges and Opportunities.
Questionnaire
(Second/Final Round)
Total Number of the Participants: 13
Participant Name:
Based on the question No.1 “In your opinion what are the main challenges facing the
current Afghan engineering education system with regard to its academic quality?” the
following 16 factors were extracted from your joint responses. Please rate each of the
factors in the rating column according to the following scale:
5= high importance
4= substantial importance
3= moderate importance
2= low importance
1= no importance
S/N Factors
1 Lack of infrastructure and educational resources (e.g.,
libraries, labs, computers and internet, updated
teaching materials, etc.).
2 Lack of capacity in faculty, staff, and administration.
3 Outdated teaching methods, lack of hands on and
practical activities including computer application as
well as critical thinking skills.
4 Outdated and unhealthy administrative system, weak
governance, and also lack of collaboration between
young and old faculty.
5 Lack of funding.
6 Outdated curriculum.
7 Lack of partnerships with international accredited
universities.
8 Lack of engineering practice codes and regulations
that are suited to the conditions of Afghanistan.
9 Lack of partnerships with industry.
10 Unemployment of college graduates.
11 Lack of research opportunities.
12 Lack of clearly defined program goals and objectives

Mode
8
7
5

5
5
4
3
3
3
2
2
2

Rating

71

13
14

15
16

as well as their assessment and measurement.
Lack of accreditation.
Lack of English language proficiency among both
faculty and students, as well as English as a medium of
instruction.
Flawed program admission policies and requirements
such as university entry exams (Kankor).
Lack of security, especially in provincial universities.

1
1
1
1

Based on the question No.2 “What do you think are the opportunities to overcome the
challenges you have mentioned in question 1?” the following 11 factors were extracted
from your joint responses. Please rate each of the factors in the rating column according
to the following scale:
5= high importance
4= substantial importance
3= moderate importance
2= low importance
1= no importance
S/N Factors
1 Faculty and staff capacity building (e.g., scholarships,
hiring foreign professors, continued training programs,
etc.).
2 Investment in infrastructure and also educational
resources (e.g., libraries, labs, computer, updated
teaching materials, etc.).
3 Curriculum development.
4 Creating research opportunities including developing
engineering codes and regulations.
5 A genuine will to bring about positive change by the
university administration and government officials
through providing the right incentives and motivation
for the faculty and staff (paying higher salaries,
institutional support, etc.).
6 Creating partnerships with international accredited
universities, including online programs, as well as with
the industry sector.
7 Student-centered and practice-based teaching methods
as well as the use of technology and improving critical
thinking skills among students.
8 Investment in the country infrastructure and mining
industry which will create more employment
opportunities for engineers.
9 Overall system reforms.

Mode
11
10
4
4

3

3
3
3
3

Rating

72
10
11

Seeking program specific accreditation opportunities
Improving English language proficiency and English
as a medium of instruction among faculty and students.

2
1

Based on the questions No.3 and 4 “In your opinion what are the major challenges in
front of the Afghan engineering education system in terms of its relevancy to the country
economic development and also the opportunities to overcome them?” A single response
was provided/ implied by all the respondents. Please rate the response in the rating
column according to the following scale:
5= strongly agree
4= agree
3= neither agree or disagree
2= disagree
1= strongly disagree
S/N Response
1 A quality engineering education system is vital and is
highly correlated with the country’s economic
development.

Mode

Rating

13

Based on the question No.5 “What are your projections about the future of engineering
education in Afghanistan subsequent to the elections of 2014 and the establishment of the
National Unity Government? How will engineering education differ, stay the same, or
regress as Afghans move forward?” the following 3 responses were extracted from your
feedback. Please rate each of the responses in the rating column according to the
following scale:
5= high importance
4= substantial importance
3= moderate importance
2= low importance
1= no importance
S/N Responses
1 Not very optimistic: Things have changed for the worse
and as long as there is war, political supremacy, and
government internal tensions in the country, there is no
hope for improvement.
2 Optimistic: Although the new government is a
continuation of the previous one, I am still hopeful there
is a room for improvement - conditional on strong
political will and introducing major administrative
reforms.
3 Not sure: Like any other sector in Afghanistan, the future
of engineering education development is unpredictable.

Mode
9

3

1

Rating
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Appendix H

Friendly Reminder for the Second Round Delphi Questionnaire Return

Dear all,
I hope you are doing well.
This is just a friendly reminder to kindly ask your assistance by responding to the second
and final questionnaire sent at the beginning of the week. Please take a moment out of
your busy schedules to fill out this very important questionnaire regarding “Modernizing
the Current Afghan Engineering Education System: Challenges and Opportunities.” Your
insights are highly valued and considered essential to the success of this study.
Thank you very much again and I highly appreciate your participation in this study.
Have a wonderful day,
Respectfully,
Khalilullah
P.S
I have re-attached the questionnaire here to this email.

Appendix I
Participants

1

Factors Mentioned for Question 1.

2

Factors Used by the Participants in the First Round of Delphi

Academia
P1
Flawed program admission
procedures

Limited access to libraries and Lack of qualified
online educational resources faculty and technicians
Lack of access to Labs

3

4

5
6
7
8

Application of old and
traditional teaching
methodologies
Lack of partnership with
international universities

Budget constraints
No partnerships with the
industry
Lack of the software’s and
technology application
Lack of collaboration between
young and old faculty

Lack of partnerships
with international
universities
Lack of English
language proficiency
and English as a
medium of instruction
Students disappointment
due to lack of
employment
opportunities

University Management
P4
P5
Outdated curriculum Implementation of
the credit system
without prior proper
base
Outdated teaching
Lack of access to
materials and
Labs
methods
Outdated teaching
Lack of research
materials and
opportunities
methods
Lack of access to
Lack of updated
Labs
teaching materials

Lack of security in Lack of educated
academic areas and technicians for
provincial
operating the Labs
universities
Outdated
administrative system
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9

P2
P3
Lack of access to Labs Lack of qualified
faculty and
universities

Appendix I (Continued)
Participants

Factors Mentioned for Question 1.

1
2
3
4
5
6
7
8
9

Industry
P6
P7
P8
Lack of capacity in general
Lack of engineering
Outdated
(instructors, administrators and standard and regulations curriculum
government)
Lack of professionalism
Outdated teaching
Lack of qualified
materials and
faculty
curriculum
Lack of diligence and sincerity Lack of the software’s Outdated teaching
and technology
methods
application
Outdated administrative
Lack of partnership with Lack of proper
systems
international accredited libraries
universities
Outdated teaching methods
Lack of Labs
and contents.
Lack of proper infrastructure
Lack of the
software’s and
technology
application
Lack of funding

P9
Lack of qualified
faculty

P10
Lack of engineering
standard and
regulations

Outdated curriculum

Lack of funding from
the government
Overall unhealthy
administrative/manag
ement system
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Appendix I (Continued)
Participants
P11
Lack of qualified faculty
1
Lack of access to Labs
Factors Mentioned for Question 1.

2
3

Lack of textbooks

4

Lack of computers and other
educational facilities

5

Lack of job opportunities for the
graduates

6

Jobs are mainly given to foreign
firms

7
8

Government/Donor Agency
P12
P13
No program wise quality assurance Lack of qualified staff at the universities
mechanism for the engineering
since private sector pay higher salaries.
education system
Teaching staff are not well
equipped with tools both soft and
hard needed for higher education
No clear career paths for
engineering faculty
No clear learning objectives for the
program, semester and courses
taught
Lack of active and student centered
practices and no exposure to the
industry
Learning assessment methodology
are largely traditional and outdated
Lack of critical thinking skills
Outdated curriculum

9
76

Appendix I (Continued)
Participants

Factors Mentioned for Question 2.

1

2

3

4
5

Academia
P1
P2
Having a genuine intention to Staff training to
overcome these challenges by calibrate and operate
the current university
labs.
administrators.

University Management
P4
P5
Hiring young
Provision of a proper
lecturers committed base/pre-requisite for
to bringing positive implementing the
changes to the
credit system.
education system.
The government / MoHE
Knowledge of English Providing part time Having the resources Equipping labs to the
should provide the right
language will help
teaching
and physical potential on international
incentive and motives to bring student to have access opportunism for that the faculty can standards.
the changes.
to a wider series of
Afghan expatriates. implement the new
educational resources in
system.
terms of books as well
as internet.
Program specific quality
Young faculty should be Providing online
Providing
assurance mechanisms
sent abroad for getting teaching
opportunities for
their masters and PhD’s. opportunities for
conducting practical
foreign faculty.
research suited the
Afghanistan
problems.
Building partnerships with
Having equipped
Providing update
foreign accredited universities libraries with all the
technical materials
as well as the industry.
updated text books.
and books.
Teaching methodologies
Hiring educated
should be student centered
technicians.
instead of the traditional
P3
Government needs
to focus on
attracting qualified
faculty.
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6

7
8
9
10

lecture based ones.
Allow and motivate students to
apply their knowledge to the
real life problems as they work
on their assignments and final
projects.
Access to updated libraries and
labs is a must.
Continuous training programs
for the faculties to learn from
other universities experiences.
Collaboration between the
young and old faculty
members.
The entire systems needs
reforms.
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Appendix I (Continued)
Participants
P6

Factors Mentioned for Question 2.

1

2

3

4
5

Industry
P8

P9

Sending students abroad by Faculty capacity
government for getting
building.
modern engineering
education practices and
regulations.

Upgrading the outdated
curriculum with a new one
that students can shape up
their future

Creating partnerships with Updating the
international universities. curriculum in
collaboration with
international
universities.
Subscription to engineering Sending instructors
journals and other online overseas to learn new
resources.
teaching
methodologies.
Working with donor
agencies in updating
libraries.
Establishing research
centers.

Enhancing curriculum by
adding additional courses
from other aspects of life in
addition to their main areas
of interest.
Recruiting sufficient number
of qualified faculty.

P10
Qualified returning
Afghan professionals
should develop
technical standards and
regulations for the
engineering practice.

Allocating funds for
updating the libraries.

Training students in practical
works through equipped
labs.
Use of modern
Pervasive changes in
engineering technology management approaches.

79

6

Existing of a firm
political will to lay
down a proper
framework for the
current education
system in order to meet
the needs of the current
age.

P7

and software’s.

7
8

Adaption of curriculums
from foreign universities that
meet the quality standards.
Setting a robust financial
system.

9
10
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Appendix I (Continued)
Participants

Factors Mentioned for Question 2.

1

2

3

Government/Donor Agency
P11
P12
P13
Extracting of the Afghan mines
Seeking accreditation
Pay higher wages and retirement packages
and minerals, building factories, Opportunities.
in order to retain the qualified faculty.
and infrastructure will improve the
country economy and create more
jobs that have a positive impact on
the engineering education as well.
Evaluating existing teaching staff
and hiring young faculty with
graduate degrees from foreign
countries.
Training faculty in order to update
their teaching methods from
traditional to outcome based and
student centered ones.

4
5
6
7
8
9
10
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Appendix I (Continued)
Participants

Academia

Factors Mentioned for Question 3.

P1

1

2

3
4

P2

P3

Development of engineering
Proper engineering
Lack of the
education is highly correlated to education will help in
resources for the
the economic development of the creating the ideas to
faculty and also the
country. GDP as a measure of the establish the projects that public sector.
economic development, highly help the country economy.
depends on domestic products,
technologies and construction
industry.
A proper system in place
will help to cut on the
expenses and time and
improve the quality.

University Management
P4

P5

Lack of funds for
Lack of internships
conducting research at opportunities for the
students to apply the
universities.
theoretical knowledge
into practice.

Lack of the research
centers.

Lack of codes and
regulations for the
engineering practice.
Lack of the
professional
associations.
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Appendix I (Continued)
Participants

Industry
P6

Factors Mentioned for Question 3.

1

2

3

4

Afghanistan is in dire need of
reconstruction which can only be
done through a proper
engineering industry.
Currently Afghanistan neither has
the knowledge nor the capacity or
technology to contribute to the
economic development of the
country.

P7

P8

Need for qualified
Lack of proper
engineers in all fields of policies.
the engineering including
industrial engineering.
Weak governance.

P9

P10

AEC industry in
Budget constraints.
developing countries is
believed to be a vital
contributor to the
economy.
Weak economy itself is
a challenge for running
a standard engineering
education system.

Lack of capacity in Placing the burden of
the government.
free education on the
government shoulder
with no return on
investment is
considered another
challenge for
weakening the system.
Lack of public
participation and
coordination
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Appendix I (Continued)

Factors Mentioned for Question 3.

Participants

1

2

Government/Donor Agency
P11
P12
P13
Updating curriculum to address the country
The engineering education system Lack of partnerships between
growing economy needs.
is directly related to the country universities and industry
economic situation.
The teaching outcomes are neither
cleared to the students nor to the
faculty.

3

4
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Appendix I (Continued)

Factors Mentioned for Question 4.

Participants

Academia
P1
Curriculum development to
address the actual problems.

1

2

3

Developing critical thinking
skills and knowing how to
effectively solve the actual
problems.
Government investment in
construction industry.

P2
P3
International
Partnerships with
community as well as industry.
the Afghan government
support to upgrade the
system.
Creating
partnerships with
regional
universities.
Seeking
scholarships for
Afghans students
in neighboring
countries.

University Management
P4
P5
Establishing technical Providing internships
codes and regulations opportunities for the
units by the
students.
government.
Establishing
engineering research
centers by the
government.
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Appendix I (Continued)
Participants

Industry
P6

Factors Mentioned for Question 4

Government support and
investment in the reforming the
system.

1

2

3
4

P7

P8

P9

Inviting foreign faculty A very limited hope Government is to seek
and experts as well as
for improvements. long term investment
making capacity at home.
opportunities. i.e.,
charging tuitions.

P10
Having a proper
engineering education
system is highly
correlated to the
economic
development of the
country.

Training young
Government and
professionals in the University management
education sector.
should incentivize
industry, donors and
others to support the
universities through
different incentivizing
programs.
Attracting donor
agency funds.
Providing online
resources from other
universities.
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Appendix I (Continued)

Factors Mentioned for
Question 4.

Participants

1
2
3

P11
Providing aboard training
opportunities.

Government/Donor Agency
P12
P13
Faculty capacity development.
Partnering with US universities in providing
faculty and staff.
Compulsory certificate/diploma for
all teaching staff.
Strengthening administrative
systems.

4
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Appendix I (Continued)
Participants

Factors Mentioned for Question 5.

1

Cont.

1

Cont.

1

88

Academia
University Management
P1
P2
P3
P4
P5
The current government is The current government As long as there is Looking at the
The new government
continuation of the previous has more internal issues war in the country, current situation, I has had a negative
one. However things have and there is no immediate all programs will am not hopeful about impact on engineering
hope for the betterment of be in jeopardychanged for the worst in
the future.
education like on
some cases, but still there is the engineering education including
every other sector in
engineering
Afghanistan.
a room for improvement. system.
education. But I am
hopeful.
Industry
P6
P7
P8
P9
P10
Major political and
It has been slightly
Nothing has
Keeping at the
Unfortunately like any
administrative reforms to be regressing in the near
changed. The
current pace of
other sector, there is
introduced in order to see past. If concrete measures demand is high and improvement will no betterment even
tangible results. Corruption, are not taken, it will get the supply is low, leave us behind the the graph is going
lack of the political will and worse.
the government
world.
down ward.
politics of patronage will
should establish
keep this sector the same as
new policies to
before for at least another
tackle this
decade.
demands.
Government/Donor Agency
P11
P12
P13
The future is unclear like With globalization and access to the online The new government has had a negative
for any other sector in
world, things will move toward improvement impact on the moral of civil servants,
Afghanistan as it's mainly but it will take time.
because politics took over qualifications.
related to political
conditions of the country.

Appendix J

Overarching
Factors

1

Categorization of the Factors Mentioned by the Participants in the First Round of Delphi

Lack of infrastructure and
educational resources

Lack of access to libraries and Lack of program
other educational materials specific admission
requirements

(Question 1.)
Factors Mentioned As:

Lack of access Labs
2

Lack of proper infrastructure
3

4
5

Lack of updated teaching
materials and text books
Lack of computers and other
educational facilities.
Lack of updated teaching
materials

Lack of
Lack of partnerships Implementation of the
partnerships with with industry
credit system without
international
prior proper base
universities
Lack of internships Outdated teaching
opportunities for the contents.
students to apply the
theoretical
knowledge into
practice
Outdated curriculum
that's not aligned with
today job market
requirements and
competencies

89

6

Lack of
Flawed program
partnerships with
admission policies and
international
Lack of partnerships Outdated Curriculum
requirements
accredited
with industry
universities

Appendix J (Continued)

Overarching
Factors

Lack of Funding

Lack of funding

(Question 1.)
Factors Mentioned As:

1

Outdated and
unhealthy
Lack of English
administrative
language proficiency
system, weak
among both faculty
Lack of Accreditation
governance, and
and students, and also
also lack of
English as a medium
collaboration
of instruction
between young and
old faculty
Application of old and Lack of
Lack of program
Lack of English
traditional teaching
collaboration
specific quality
language proficiency
methodologies
between young and assurance
and English as a
old faculty
mechanisms
medium of instruction
Outdated teaching
methods, lack of hands
on and practical
activities including
computer application,
and critical thinking
skills

Budget constraints
2
3

4

Lack of software’s and Outdated
technology application administrative
system.
Limited resources for the
Lack of critical thinking Lack of diligence
education system, faculty and skills.
and sincerity.
public sector.
Burden of free education on Learning assessment
Outdated
the shoulder of the
methodology are largely administrative and
government with no return on traditional and outdated management
investment.
systems.

5
6
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Appendix J (Continued)

Unemployment of
Overarching
college graduates
Factors

(Question 1.)
Factors Mentioned As:

1

2

3
4
5
6

Lack of capacity in
faculty, staff, and
administration

Lack of
Lack of clearly
engineering
defined program
Lack of research practice codes and
Lack of security
goals and
opportunities regulations that
objectives as well
are suited to the
as their assessment
conditions of
and measurement
Afghanistan

Students
Lack of young PhD and Lack of security in Lack of research
disappointment due to Masters holders as
academic area
opportunities
lack of employment Faculty.
especially
opportunities after
provincial
graduation
universities.

Lack of engineering
practice codes and
regulation suited to
the conditions of
Afghanistan

No clear learning
objectives for the
program, semester
and courses taught.

Jobs are mainly given Lack of the personnel to
to the foreign firms calibrate and operate
the Labs
Lack of capacity in
general (faculty,
administrators and
government)
Lack of professionalism
No clear career path for
engineering faculty
Lack of qualified staff
at the universities since
private sector pay
higher salaries.

Lack of
professional
associations/

The teaching
outcomes are not
cleared
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Appendix J (Continued)

(Question 2.)
Factors Mentioned As:

Having a genuine will toward
bringing a positive change by
Faculty and staff
the university administration
capacity building.
and government through
Seeking program
i.e., scholarships,
Overarching
providing the right incentives specific accreditation
hiring foreign
Factors
and motives for the faculty
opportunities
professors,
and staff. i.e., paying higher
continued training
salaries, institutional support,
programs, etc.
etc.

1

Having a genuine intention to
overcome the existing
challenges by the current
university administrators.

2

Pay higher wages and retirement
packages in order to retain the
qualified faculty.

3

Overall system
reforms

Creating partnerships
with international
accredited
universities
(including online
programs) as well as
industry.

The quality assurance
Continuous training The entire system needs Building partnerships
mechanisms developed by programs for the
reforms.
with international
accredited universities
the MoHE should be
faculty and staff both
as well as the industry
program specific not the in home and abroad.
same for every
department.
Young faculty
Setting a robust
should be sent
financial system
abroad for getting
graduate degrees
Government needs to Pervasive changes in
focus on attracting management
qualified faculty
approaches by the
including foreign
government.
faculty.

Providing online
teaching opportunities
for foreign faculties
Creating partnerships
with regional
universities.

4
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Appendix J (Continued)

(Question 2.)
Factors Mentioned As:

Student centered
and practice based
teaching methods as
Overarching well as the use of
Factors technology and also
improving critical
thinking skills
among students.

1

2

Investment in
Improving
Investment in the
infrastructure and English language
country
Creating research
also educational
proficiency and
infrastructure and
opportunities
resources. i.e.,
English as a
Curriculum
mining industry
including developing
Libraries, labs,
medium of
development
which will create
engineering codes and
computer, updated instruction among
more employment
regulations
teaching materials,
faculty and
opportunities for
etc.
students.
engineers

Teaching
Having equipped
methodologies should libraries and other
be student centered educational
instead of the
infrastructure
traditional lecture
including standard
based ones.
Labs

Encouraging practical Growing engineering
and problem solving programs to attract
skills among students more talented
students

Improving English
language
proficiency and
English as a
medium of
instruction among
faculty and
students.

Extracting of the
Afghan mines and
minerals, building
factories, and
infrastructure will
improve the country
economy and create
more jobs that will
have a positive
impact on the
engineering
education as well.
Need for engineers in
Adaption of Recruit qualified
every field of
curriculums returning Afghan
engineering including
from foreign experts to develop
universities
technical standards and industrial.
that meet the regulations for the
quality
engineering practice.
standards.
Preparing a
proper prior
base for
implementing
the credit
system

Providing opportunities
for conducting practical
research suited to the
Afghanistan problems.
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Application of
modern engineering
technology and
software’s

Thinking of long term
investment
opportunities. i.e.,
charging tuition

3

4

Enhancing
Establishing of codes
curriculum by and regulations units by
the government.
adding
additional
courses from
other aspects
of life in
addition to
their main
areas of
interest.

The government
should encourage
investment in those
sectors that require
engineering expertise.

In addition to science Attracting
and technological
industry/donor
skills, engineers
agency funds through
should be able to have incentive programs.
critical thinking skills
and know how to
effectively solve the
actual problems.

5
6
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Appendix J (Continued)

(Question 5.)
Factors Mentioned As:

Optimistic: However the new government Not Very Optimistic: Things have
is the continuation of the previous one, I changed for worse and as long as
Not Sure: Like any other sector in
Overarching
am still hopeful there is a room for
there is war, political supremacy and Afghanistan, the future of engineering
Factors
improvement - conditional on strong
government internal tensions in the
education development is
political will and introducing major
country, there is no hope for
unpredictable as well.
administrative reforms.
betterment.

1

The current government is continuation of the
previous one. However things have changed
for the worst in some cases, but still there is a
room for improvement.

2

With globalization and access to the online
It has been slightly regressing in the
world, things will move toward improvement near past. If concrete measures are not
but it will take time.
taken, it will get worse.

3

4

5

Major political and administrative
reforms to be introduced in order to see
tangible results. Corruption, lack of the
political will and politics of patronage
will keep this sector the same as before
for at least another decade.

The future is unclear like for any other
sector in Afghanistan as it's mainly
related to political conditions of the
country.

The future of engineering education will be The new government has had a negative
bright, as the country rebuilding process needs impact on engineering education like
engineers. Regardless of who is running the every other sector in Afghanistan.
country
Looking at the current situation, I am
not hopeful about the future.
As long as there is war in the country,
all programs will be in jeopardy
including engineering education.

95

6

7

The current government has more
internal issues and there is no immediate
hope for the betterment of the
engineering education system.
Nothing has changed. The demand is
high and the supply is low, the
government should establish new
policies and procedures to tackle this
demands.
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Appendix K

Overarching Factors for Question 1 as per the Appendix G.
order

University
Category/ Academia
Management
Participants
P1 P2 P3 P4 P5
5
5
5
5
5
1
5
3
5
4
2
2

Delphi Second/Final Round Data Analysis Table

Industry

Government

Mean Median

Standard
Level of
Deviation Consensus (%)

P6
4

P7
5

P8
5

P9
5

P10
5

P11
4

P12
4

P13
5

4.77

5

0.44

77

5

4

5

5

5

4

5

5

4.38

5

0.96

85

3

5

4

5

4

5

4

5

4

4

3

3

5

4

4.23

4

0.73

100

4

5

4

5

5

5

5

5

5

3

4

3

2

5

4.31

5

1.03

77

5

4

4

4

4

5

4

3

3

5

3

4

2

5

3.85

4

0.90

92

6

5

2

3

5

4

5

4

5

4

3

5

4

5

4.15

4

0.99

92

7

3

5

3

3

5

4

5

3

3

4

4

4

4

3.85

4

0.80

100

8

4

4

4

5

5

4

5

3

4

5

4

2

4

4.08

4

0.86

92

9

5

3

3

3

5

3

5

3

5

3

5

3

4

3.85

3

0.99

62

10

3

3

3

4

5

3

4

3

3

2

5

4

4

3.54

3

0.88

85

11

4

4

3

5

5

4

4

3

4

4

4

4

5

4.08

4

0.64

100

12

4

4

3

3

3

5

4

3

5

4

3

4

4

3.77

4

0.73

100

13

4

3

3

3

5

4

4

2

3

2

3

3

5

3.38

3

0.96

85

14

5

5

4

2

3

4

2

5

3

3

3

4

4

3.62

4

1.04

92

15

5

3

2

3

5

5

3

5

3

3

2

2

5

3.54

3

1.27

62

16

4

5

4

3

5

4

5

3

3

5

5

1

5

4.00

4

1.22

92

Note: Standard deviation is rounded off to the nearest integer while calculating the Level of Consensus.
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Appendix K (Continued)

Question Overarching Factors for Question 2 as per
the Appendix G. order
3 &4

University
Category/ Academia
Management
Participants
P1 P2 P3 P4 P5 P6
5
5
5
3 5
1
5

Industry

Government

Mean Median

Standard
Level of
Deviation Consensus (%)

P7
5

P8
5

P9
5

P10
2

P11
5

P12
4

P13
4 4.46

5

0.97

85

5

5

4

4

5

5

4

5

5

4

5

5

4 4.62

5

0.51

100

3

4

4

3

5

3

5

4

5

4

5

5

4

4 4.23

4

0.73

100

4

4

5

3

5

5

3

4

5

4

5

4

3

4 4.15

4

0.80

100

5

4

5

5

3

5

5

3

4

5

4

4

2

4 4.08

4

0.95

92

6

4

5

3

4

5

4

5

3

3

4

3

3

4 3.85

4

0.80

100

7

5

4

5

5

5

5

4

3

5

4

3

4

4 4.31

4

0.75

100

8

3

4

4

3

5

3

3

3

4

5

3

5

4 3.77

4

0.83

100

9

4

5

3

5

5

5

3

5

5

5

5

4

3 4.38

5

0.87

77

10

4

4

3

3

3

4

4

3

3

3

4

3

4 3.46

3

0.52

100

11

5

5

5

3

3

4

2

5

3

3

5

3

3 3.77

3

1.09

62

5

5

5

5

5

4

5

5

5

5

5

5

5

4.92 5

0.52

100

1

4

4

3

5

5

5

3

5

4

3

5

1

5

4

1.22

2

2

3

5

4

5

2

4

3

3

4

1

3

2

4 4.00
2 3.15

3

1.21

5
2
3
3
3 2
3
3
3
4
5
1
5
5 3.23
3
Note: Standard deviation is rounded off to the nearest integer while calculating the Level of Consensu

3

1.24

Question
5

2

1
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